Background: Self-efficacy has been widely studied in suicide, both in its causality and treatment effects. However, the evidence of causality is still ambiguous and there is a lack of generalizability. The aim of this study was to examine the relationship between self-efficacy and suicidal ideation through a population cohort study. Methods: The community-based household survey using a selfadministered questionnaire was conducted in a rural area of Japan, Happo Town, in Akita Prefecture with community residents aged 30 and over at two respective time points by local health volunteers. The baseline survey was conducted in 2010 with a response rate of 88.9% (n = 6044). Among them, 3812 residents met the inclusion criteria for the follow-up survey in 2012 where the response rate was 75.3% (n = 2869). Exposure variables to suicidal ideation included demographic details, depression and self-efficacy. The Institutional Review Board and the Ethics Committee of Akita University approved the study protocol and all subjects signed informed consent. Results: A total number of 2105 participants (76.4%) without suicidal ideation in the baseline study were enrolled into the follow-up study, and 8.2% of them had developed suicidal ideation. These participants with suicidal ideation were significantly less likely to be married/cohabitant; they had worse subjective health, poorer self-perceived economic status, stronger depressive mood, and lower self-efficacy scores. The odds ratio of the self-efficacy scores at follow-up survey for participants who had developed suicidal ideation were about 2 times lower than at baseline (95% confidence interval = 1. 53 -3.06). After adjusting for all confounding factors, the association was still significant (OR = 1.66, 95% CI = 1.15 -2.42). Conclusion: This result suggests that suicidal ideation may be prevented by increasing self-efficacy. We suggest that self-efficacy can be an effective tool for identifying people with suicidal ideation, and increasing self-efficacy can be strategically beneficial for larger suicide prevention.
Introduction
Suicide is the 15th leading cause of death, with more than 800,000 people dying of suicide each year, thus accounting for 1.4% of all deaths worldwide [1] . In Japan, the suicide numbers have been rising to over 30,000 each year [2] , making it the 7th leading cause of death [3] and six times more than road-accident mortality [4] . Since suicide rose to become a critical issue in Japan, it has become necessary to explore the causes of suicide and find strategies for intervention.
Various studies have concluded that suicide is a complicated issue, and that risk factors comprise social, cultural, environmental, personal, financial, or mental health factors [1] . Among these factors, depression is most strongly associated with suicidality [5] . National campaigns of suicide prevention often highlight depression, encouraging early diagnosis and treatment of depression to save lives. However, in reality, limited mental health facilities and personnel as well as stigmatizations are often blocking the way for early diagnosis of depression and its treatment [6] [7] , especially in Japan [8] , where people tend to hide their negative feelings.
On the other hand, low self-efficacy is often reported to be associated with higher levels of depressive and anxiety symptoms [9] - [12] . It is also reported to be associated with suicidal ideation and suicide attempts [13] [14] . Cognitive behavioral therapy (CBT) applied for suicidal ideation was found to be effective when self-efficacy was increased [15] . It was also found that CBT increased self-efficacy along with reduction in depression and suicidal ideation [16] - [18] . Self-efficacy has also been studied as a measure to avoid suicide attempts [19] . These findings are exciting because self-efficacy can be measured in many settings, and intervention to improve self-efficacy can be accomplished in common settings with less stigmatization and resistance as found for depression.
On the basis of these findings, we hypothesize that self-efficacy may predict suicide ideation. To the best of our knowledge, the causal relationship between self-efficacy and suicide ideation has not been explored in a population cohort study.
The aim of this study therefore was to examine the relationship between self-efficacy and suicidal ideation through a population cohort study.
Methods

Study Population
Participant flow is shown in Figure 1 . The community-based household survey was conducted in a rural area of Japan, Happo Town, in Akita Prefecture with 2870 households, where the percentage of elderly persons (aged 65 and over) was 35.8% (male = 29.5%, female = 41.1%), and the number of community residents age 30 and over (excluding those who were hospitalized or institutionalized) was 81.5% (n = 6702) of the total population (n = 8220, male = 3795, female = 4425) in 2010.
A set of self-administered questionnaires was distributed door-to-door to the community residents age 30 and over at two respective time points by local health volunteers. The questionnaire could be filled in at home by the person him/herself or by family members. The signed and sealed questionnaire was then collected by the health volunteers. The baseline survey was conducted in 2010 with a response rate of 88.9% (n = 6044), and 4066 questionnaires were retained by excluding the anonymous questionnaires. After further excluding residents age 85 and over to avoid gender and selection biases, questionnaires from 3812 residents remained for analysis. The follow-up survey was conducted in 2012 with a response rate of 75.3% (n = 2869).
Exposure Variables
Basic demographic characteristics including age, gender, education, job status, marital status, and household structure were collected in the survey. Objective health status was measured by indicating one or more diseases under treatment. Subjective health status was measured by a simple question, "what do you think about your health". The answer choices consisted of "excellent", "good", "not so good", and "poor". Excellent and good were considered healthy, not so good and poor were considered not healthy. Self-perceived economic status was also measured by a simple question, "what do you think about your economic circumstance" with four choices of answers, "excellent", "good", "not so good", and "poor". Excellent and good were considered wealthy, not so good and poor were considered not wealthy.
Depression was measured by the K6 (The Kessler 6-Item Psychological Distress Scale) [20] - [22] , a 5-point Likert scale (0 = never, 1 = rarely, 2 = sometimes, 3 = often, 4 = always), and severity of depressive mood can be classified into normal (0 -4), slightly depressive (5 -8), moderately depressive (9 -12), and severely depressive (13 -24) . We considered moderately and severely depressive mood as depression [23] .
Self-efficacy was measured by the GSES (General Self-Efficacy Scale) [24] [25], a 4-point Likert scale (0 = not at all true, 1 = hardly true, 2 = moderately true, 3 = exactly true) consisting of 10 items. Higher scores indicate higher self-efficacy. To assess the relative risk of suicidal ideation, we divided the scores into high (26 -40) and low groups (0 -25) by the median. We predicted that higher scores of the GSES were indicative of higher stress-coping levels in the participants.
Outcome Variable
Suicidal ideation was measured by a simple question, "have you ever wished to die" that was requested from the participants without suicidal ideation at baseline and during the follow-up study. The choices of answer were "no", "a little", or "yes". Participants who answered "a little" or "yes" were classified as the group with suicidal ideation thoughts.
Statistical Analyses
First, gender difference of demographic characteristics and psychosocial, economic, and health factors at baseline were confirmed using Chi-square test for categorical variables and Kruskal-Wallis test for age. Next, to examine the association between suicidal ideation and demographic characteristics and psychosocial, economic, and health factors at follow up, univariate analyses using the Chi-square test were performed while applying the Yates correction wherever necessary. Variables that appeared to be the risk factors for suicidal ideation, as suggested by the univariate analysis, were entered into the multivariate logistic regression model to calculate the odds ratio (OR) and its confidence interval (CI). Statistical significance was set at p < 0.05. Data were analyzed using SPSS (SPSS Inc.) Version 20.0.
Ethics
Basic demographic characteristics of individual participants were traceable for the follow-up study. Privacy of the participants was protected, that is, personal information was not disclosed and not used elsewhere. The participants also had all rights to refuse participation or choose not to disclose some specific information. The Institutional Review Board and the Ethics Committee of Akita University approved the study protocol and all subjects signed informed consent.
Results
Suicidal ideation was assessed at baseline and in the follow-up study. During baseline, 346 participants that had indicated suicidal ideation (13.6%, male = 136, female = 210) were excluded, leaving 2105 participants for statistical analysis. During the follow-up survey, 8.2% of the participants responded having suicidal ideation (n = 172, male = 70, female = 102). Table 1 shows the basic characteristics; psychosocial, economic, and health factors of the participants at baseline. In general, males tended to be younger than females, although this difference was not significant. Significantly more participants lived in families of two generations and more compared to participants who lived alone, and there were significantly more married than single or separated participants. Significantly more women were widows. Significantly more females reported having lower self-efficacy, more depressive symptoms, and poorer objective and subjective health status compared to males. Job status also varied significantly between male and female participants. Table 2 shows that suicidal ideation was significantly related with marital status, subjective health status, self-perceived economic status, depressive mood, and self-efficacy. Participants with suicidal ideation were significantly less likely to be married/cohabitant, they reported poorer subjective health and self-perceived economic status, stronger depressive mood, and had lower self-efficacy scores. Table 3 shows that the odds ratio of the self-efficacy scores at the follow-up survey for participants who developed suicidal ideation were about 2 times lower than at baseline (95% CI = 1.42 -2.91) after adjusting for age, gender, and marital status. The differences remained statistically significant even after further adjusting for additional confounding factors such as self-perceived health, economic status, and depressive mood. When examined separately by gender, the association between self-efficacy and suicidal ideation remained significant in females but not in males ( Table 4 and Table 5 ). Table 3 shows that the odds ratio of the self-efficacy scores at the follow-up survey for participants who developed suicidal ideation were about 2 times lower than at baseline (OR = 2.03, 95% CI = 1.42 -2.91) after adjusting for age, gender, and marital status (Model 1). The differences remained statistically significant (OR = 1.66, 95% CI = 1.15 -2.42) even after adjusting for additional confounding factors such as self-perceived health, economic status, and depressive mood, although self-perceived health and depressive mood are significant (Model 2). When examined separately by gender, the association between self-efficacy and suicidal ideation remained significant in females (OR = 1.84, 95% CI = 1.10 -3.08) but not in males (OR = 1.44, 95% CI = 0.83 -2.51) ( Table 4 and Table 5 ).
Discussions
This study involved residents of an entire community thus allowing generalizability of the findings. People with high self-efficacy at the baseline survey were 2 times less likely to develop suicidal ideation within the 2 years until the follow-up survey. This finding was not affected by adjusting confounding factors such as gender, age, marital status, self-perception of economic status, self-perception of health, and depression. This result suggests that suicidal ideation may be prevented by increasing self-efficacy. However, when the data were analyzed separately for each gender, the association between self-efficacy and suicidal ideation remained significant in females but not in males. This could be explained by the population structure in our study, which is typical for an aging society.
In our study, female participants were generally older and had higher needs for medical attention. This difference could explain why females had lower self-efficacy and higher levels of depressive mood. Furthermore, females after menopause (aged 50 -69 years) had significantly lower suicidal ideation after adjusting for self-efficacy, subjective health status, and depressive mood. When health further deteriorates with age, self-efficacy Good to excellent Poor to not so good Mental health (K6 score) Normal (K6 score < 9) Depressive mood (K6 score ≥ 9)
Hosmer-Lemeshow test Good to excellent Poor to not so good Mental health (K6 score) Normal (K6 score < 9) Depressive mood (K6 score ≥ 9)
Hosmer-Lemeshow test Normal (K6 score < 9) Depressive mood (K6 score ≥ 9)
Hosmer-Lemeshow test declines and thus raises the probability for suicidal ideation. This is supported by previous findings, where selfefficacy was found to be an important predictor for suicidal ideation in a residential care home [26] and among multiple sclerosis patients [27] along with other factors including internal locus of control and coping style. As self-efficacy indicates the ability to challenge and cope with difficulties, failing to do so may cause stress to accumulate and lead to depression, which may eventually induce suicidal ideation. Our study suggests that self-efficacy influenced suicidal ideation risk factors. We also found that people who had lower self-efficacy concurrently suffered from stronger depressive mood and poorer subjective health. This finding agrees with our prediction, as self-efficacy is believed to have a strong correlation with mental distress [28] - [32] . Self-efficacy can influence how people choose to cope with problems and difficulties. People who have low self-efficacy may have difficulties in coping with stress and problems, thus resulting in depression.
The strong relationship between suicidal ideation and hopelessness as well as mental illness cannot be denied. However, in reality, mental illness including depression is often under-diagnosed and under-treated [33] - [35] . Identifying people with suicidal ideation or depression for intervention is difficult, as they maybe under-reported for several reasons including self-stigmatization and hesitation in exposing the mental health issues. Unlike depression and hopelessness scales, a self-efficacy scale may evoke less resistance from participation. We suggest that self-efficacy can be an effective tool for identifying people with suicidal ideation, and increasing self-efficacy can be strategically beneficial for broader suicide prevention.
Future studies need to examine the impact of increasing self-efficacy in suicide prevention for different age groups and develop specific strategies accordingly. For example, a middle-aged man may need more mental health support to increase self-efficacy at the work place, while elderly people may need more opportunities for social involvement, and community empowerment may serve these needs.
Japanese people often hold back their negative thoughts and emotions in front of others; hence, it is difficult to identify depression and hopelessness at an early stage, which makes suicide prevention even more difficult. It makes sense to use self-efficacy as a countermeasure for preliminary screening of suicidal ideation, as we understand now that self-efficacy is not only a key element of depression and hopelessness, but also has a general impact on suicidal ideation. Modifying self-efficacy is expected to induce behavioral change and perhaps alter the attitudes towards life. Self-efficacy can be improved in all aspects of life, and it plays a major role in shaping the early development of thoughts and personal characteristics. Early self-efficacy intervention should be considered for early school education as well as a family approach.
Limitations
This study has several shortcomings. Although the self-administered, signed, and sealed questionnaire promised a certain level of privacy, there may have been some resistance towards the idea of signing as an identifiable individual. This may have resulted in a bias in the findings, where people with poor mental health may have refused to participate in the study to avoid identification. Study subjects were community residents, which allow a certain generalizability of the findings; however, they are limited to the population living in rural Japan, where crop production is the major economic activity and main source of income. The time span between baseline and follow-up study might have been too short (2 years), as mental health problems develop over an extended period of time. We suggest that a future study should consider a longer time span to evaluate the relationship between self-efficacy and mental health as well as its effects on suicidal ideation.
Conclusion
In our study, self-efficacy was associated with suicidal ideation. Low self-efficacy may be regarded as a predictor of suicidal ideation, and increasing self-efficacy can be strategically beneficial for broader suicide prevention.
